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(57)Abstract: 

PROBLEM TO BE SOLVED: To correctly determine 
degree of deterioration of NOxocclusion reduction 
catalyst. 

SOLUTION: In an exhaust passage in an internal 
combustion engine in which an air-fuel ratio in a 
combustion chamber 3 is set to be lean, NOx 
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occlusion reduction catalyst 19 for accumulating NOx p yiL SJL 
in inflow exhaust gas when the air-fuel ratio in the ' t SH Sr» 
inflow exhaust gas is lean, and emitting the 
accumulated NOx for reduction when oxygen 
concentration in the inflow exhaust gas is lowered is 
disposed. When NOx is to be emitted from the NOx 
occlusion reduction catalyst 19, the air-fuel ratio of 
mixed gas to be burnt in a combustion chamber 3 is 

temporarily set rich. Time from when the air-fuel ratio of the exhaust gas flowing into the 
NOx occlusion reduction catalyst 19 turns not to be lean till when the air-fuel ratio of the 
exhaust gas die chased from the NOx occlusion catalyst 19 becomes rich is detected. The 
time is corrected based on NOx occlusion reduction catalyst temperature, intake air 
quantity, NOx storage quantity, etc., when the air-fuel ratio of the inflow exhaust becomes 
rich, and the corrected time is compared with a reference value, thereby degree of 
deterioration of the NOx occlusion reduction catalyst 19 is determined. 
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* NOTICES * 

JPO and NCXPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the flueway of the internal combustion engine with which it was made for the air-fuel 
ratio in a combustion chamber to serve as Lean When the air-fuel ratio of inflow exhaust air is Lean, 
it is NOX under inflow exhaust air. NOX which is stored, and is stored if the oxygen density under 
inflow exhaust air falls NOX emitted and returned An occlusion reduction catalyst is arranged. NOX 
An occlusion reduction catalyst to NOX It is NOX when it should emit. It is a reducing-agent feeder 
to NOX so that the air- fuel ratio of the inflow exhaust air to an occlusion reduction catalyst may 
become rich. A reducing agent is supplied to an occlusion reduction catalyst. It is NOX after starting 
the reducing-agent supply operation by the reducing-agent feeder. After the air- fuel ratio of the 
inflow exhaust air to an occlusion reduction catalyst stops being Lean NOX Elapsed time until the 
air- fuel ratio of the outflow exhaust air from an occlusion reduction catalyst becomes rich is 
detected. In the catalyst de-activation decision equipment of the internal combustion engine which 
judged the degradation degree of a NOX occlusion reduction catalyst by comparing the reference 
value beforehand determined as this elapsed time Engine operational status or NOX at the time of 
the reducing-agent supply operation by the reducing-agent feeder, or the reducing-agent supply onset 
of action Based on the condition of an occlusion reduction catalyst, at least one side is amended 
among elapsed time and a reference value. It is NOX by comparing the elapsed time and the 
reference value after amendment. Catalyst de-activation decision equipment of the internal 
combustion engine which judged the degradation degree of an occlusion reduction catalyst. 
[Claim 2] Catalyst de-activation decision equipment of the internal combustion engine according to 
claim 1 which amended elapsed time or a reference value based on the temperature of the NOX 
occlusion reduction catalyst at the time of the reducing-agent supply onset of action by the reducing- 
agent feeder. 

[Claim 3] NOX of the NOX occlusion reduction catalyst at the time of the reducing-agent supply 
onset of action by the reducing-agent feeder Catalyst de-activation decision equipment of the internal 
combustion engine according to claim 1 which amended elapsed time or a reference value based on 
the quantity to be stored. 

[Claim 4] It is NOX at the time of the reducing-agent supply operation by the reducing-agent feeder. 
Catalyst de-activation decision equipment of the internal combustion engine according to claim 1 
which the reducing-agent amount of supply is controlled so that the air-fuel ratio of the inflow 
exhaust air to an occlusion reduction catalyst turns into a setting air-fuel ratio defined beforehand, 
and amended elapsed time or a reference value based on this setting air- fuel ratio. 
[Claim 5] In the flueway of the internal combustion engine with which it was made for the air-fuel 
ratio in a combustion chamber to serve as Lean When the air- fuel ratio of inflow exhaust air is Lean, 
it is NOX under inflow exhaust air. NOX which is stored, and is stored if the oxygen density under 
inflow exhaust air falls NOX emitted and returned An occlusion reduction catalyst is arranged. NOX 
An occlusion reduction catalyst to NOX It is NOX when it should emit. It is a reducing-agent feeder 
to NOX so that the air- fuel ratio of the inflow exhaust air to an occlusion reduction catalyst may 
become rich. A reducing agent is supplied to an occlusion reduction catalyst. It is NOX after starting 
the reducing-agent supply operation by the reducing-agent feeder. After the air- fuel ratio of the 
inflow exhaust air to an occlusion reduction catalyst stops being Lean NOX Elapsed time until the 
air-fuel ratio of the outflow exhaust air from an occlusion reduction catalyst becomes rich is 
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detected. In the catalyst de-activation decision equipment of the internal combustion engine which 
judged the degradation degree of a NOX occlusion reduction catalyst by comparing the reference 
value beforehand determined as this elapsed time Engine operational status or NOX at the time of 
the reducing-agent supply operation by the reducing-agent feeder, or the reducing-agent supply onset 
of action It judges whether the condition of an occlusion reduction catalyst is an established state 
defined beforehand. It is NOX by comparing elapsed time and a reference value in case this 
condition is an established state. Catalyst de-activation decision equipment of the internal 
combustion engine which judged the degradation degree of an occlusion reduction catalyst. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an internal combustion engine's catalyst de- 
activation decision equipment. 
[0002] 

[Description of the Prior Art] Receive the fuel quantity and the amount of reducing agents which 
were supplied in the upstream flueway, the combustion chamber, and the inhalation-of-air path 
rather than a certain location in an engine flueway. If the ratio of the air content supplied in the 
upstream flueway, the combustion chamber, and the inhalation-of-air path rather than the location is 
called the air- fuel ratio of the exhaust air in the location In the flueway of the internal combustion 
engine with which it was made for the air-fuel ratio in a combustion chamber to serve as Lean from 
the former When the air- fuel ratio of inflow exhaust air is Lean, it is NOX under inflow exhaust air. 
NOX which is stored, and is stored if the oxygen density under inflow exhaust air falls NOX emitted 
and returned An occlusion reduction catalyst is arranged. NOX An occlusion reduction catalyst to 
NOX It is NOX when it should emit. It is a reducing-agent feeder to NOX so that the air-fuel ratio of 
the inflow exhaust air to an occlusion reduction catalyst may become rich. The internal combustion 
engine which supplied the reducing agent to the occlusion reduction catalyst is well-known. 
[0003] NOX Even if the air-fuel ratio of the inflow exhaust air to an occlusion reduction catalyst is 
made rich, it is NOX of a NOX occlusion reduction catalyst. It is NOX while emission / reduction 
operation is performed. It is mostly maintained by theoretical air fuel ratio, and, subsequently the air- 
fUel ratio of the outflow exhaust air from an occlusion reduction catalyst is NOX. NOX of an 
occlusion reduction catalyst Completion of emission / reduction operation checks that the air- fuel 
ratio of outflow exhaust air changes richly. Therefore, it is NOX after starting the reducing-agent 
supply operation by the reducing-agent feeder. Elapsed time after the air-fuel ratio of the inflow 
exhaust air to an occlusion reduction catalyst stops being Lean until the air- fuel ratio of the outflow 
exhaust air from a NOX occlusion reduction catalyst becomes rich is NOX. NOX of an occlusion 
reduction catalyst It is NOX, if storage capacity is expressed and it says conversely. The degradation 
degree of an occlusion reduction catalyst will be expressed. 

[0004] Then, it is NOX by comparing the reference value which detected this elapsed time and was 
beforehand determined as elapsed time. The catalyst de-activation decision equipment of the internal 
combustion engine which judged the degradation degree of an occlusion reduction catalyst is well- 
known (refer to JP, 1 0-299469, A). 
[0005] 

[Problem(s) to be Solved by the Invention] However, elapsed time is the engine operational status at 
the time of the reducing-agent supply operation by the reducing-agent feeder, or the reducing-agent 
supply onset of action, or NOX. It may change according to the condition of an occlusion reduction 
catalyst. Namely, NOX at the time of the reducing-agent supply onset of action according to a 
reducing-agent feeder for example NOX of an occlusion reduction catalyst When there are few 
quantities to be stored, compared with many times, elapsed time becomes short. However, I hear that 
elapsed time is only short, and it is NOX. It will be incorrect-judged that it is judged that the 
degradation degree of an occlusion reduction catalyst became large. 

[0006] Therefore, the purpose of this invention is NOX. It is in offering the catalyst de-activation 
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decision equipment of the internal combustion engine which can judge the degradation degree of an 

occlusion reduction catalyst correctly. 

[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, 
according to the 1st invention, in the flueway of the internal combustion engine with which it was 
made for the air-fuel ratio in a combustion chamber to serve as Lean When the air-fuel ratio of 
inflow exhaust air is Lean, it is NOX under inflow exhaust air. NOX which is stored, and is stored if 
the oxygen density under inflow exhaust air falls NOX emitted and returned An occlusion reduction 
catalyst is arranged. NOX An occlusion reduction catalyst to NOX It is NOX when it should emit. It 
is a reducing-agent feeder to NOX so that the air-fuel ratio of the inflow exhaust air to an occlusion 
reduction catalyst may become rich. A reducing agent is supplied to an occlusion reduction catalyst. 
It is NOX after starting the reducing-agent supply operation by the reducing-agent feeder. After the 
air-fuel ratio of the inflow exhaust air to an occlusion reduction catalyst stops being Lean NOX 
Elapsed time until the air- fuel ratio of the outflow exhaust air from an occlusion reduction catalyst 
becomes rich is detected. It is NOX by comparing the reference value beforehand determined as this 
elapsed time. In the catalyst de-activation decision equipment of the internal combustion engine 
which judged the degradation degree of an occlusion reduction catalyst Engine operational status or 
NOX at the time of the reducing-agent supply operation by the reducing-agent feeder, or the 
reducing-agent supply onset of action Based on the condition of an occlusion reduction catalyst, at 
least one side is amended among elapsed time and a reference value. It is NOX by comparing the 
elapsed time and the reference value after amendment. He is trying to judge the degradation degree 
of an occlusion reduction catalyst. Namely, engine operational status at the time of a reducing-agent 
supply operation or the reducing-agent supply onset of action in the 1st invention or NOX It is not 
concerned with the condition of an occlusion reduction catalyst, but is NOX. The degradation degree 
of an occlusion reduction catalyst is judged correctly. 

[0008] Moreover, NOX [ according to the 2nd invention ] at the time of the reducing-agent supply 
onset of action according [ on the 1st invention and ] to a reducing-agent feeder He is trying to 
amend elapsed time or a reference value based on the temperature of an occlusion reduction catalyst. 
Namely, NOX at the time of the reducing-agent supply onset of action in the 2nd invention It is not 
concerned with the temperature of an occlusion reduction catalyst, but is NOX. The degradation 
degree of an occlusion reduction catalyst is judged correctly. 

[0009] Moreover, NOX [ according to the 3rd invention ] at the time of the reducing-agent supply 
onset of action according [ on the 1st invention and ] to a reducing-agent feeder NOX of an 
occlusion reduction catalyst He is trying to amend elapsed time or a reference value based on a 
quantity to be stored. Namely, NOX at the time of the reducing-agent supply onset of action in the 
3rd invention NOX of an occlusion reduction catalyst It is not concerned with a quantity to be stored, 
but is NOX. The degradation degree of an occlusion reduction catalyst is judged correctly. 
[0010] Moreover, it is NOX at the time of a reducing-agent supply operation according [ on the 1st 
invention and ] to a reducing-agent feeder according to the 4th invention. The reducing-agent 
amount of supply is controlled so that the air-fuel ratio of the inflow exhaust air to an occlusion 
reduction catalyst turns into a setting air- fuel ratio defined beforehand, and he is trying to amend 
elapsed time or a reference value based on this setting air- fuel ratio. Namely, NOX at the time of a 
reducing-agent supply operation in the 4th invention It is not concerned with the air- fuel ratio of the 
inflow exhaust air to an occlusion reduction catalyst, but is NOX. The degradation degree of an 
occlusion reduction catalyst is judged correctly. 

[001 1] In order to solve the above-mentioned technical problem, according to the 5th invention, 
moreover, in the flueway of the internal combustion engine with which it was made for the air- fuel 
ratio in a combustion chamber to serve as Lean When the air- fuel ratio of inflow exhaust air is Lean, 
it is NOX under inflow exhaust air. NOX which is stored, and is stored if the oxygen density under 
inflow exhaust air falls NOX emitted and returned An occlusion reduction catalyst is arranged. NOX 
An occlusion reduction catalyst to NOX It is NOX when it should emit. It is a reducing-agent feeder 
to NOX so that the air- fuel ratio of the inflow exhaust air to an occlusion reduction catalyst may 
become rich. A reducing agent is supplied to an occlusion reduction catalyst. It is NOX after starting 
the reducing-agent supply operation by the reducing-agent feeder. After the air- fuel ratio of the 
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inflow exhaust air to an occlusion reduction catalyst stops being Lean NOX Elapsed time until the 
air-fuel ratio of the outflow exhaust air from an occlusion reduction catalyst becomes rich is 
detected. It is NOX by comparing the reference value beforehand determined as this elapsed time. In 
the catalyst de-activation decision equipment of the internal combustion engine which judged the 
degradation degree of an occlusion reduction catalyst Engine operational status or NOX at the time 
of the reducing-agent supply operation by the reducing-agent feeder, or the reducing-agent supply 
onset of action It judges whether the condition of an occlusion reduction catalyst is an established 
state defined beforehand. It is NOX by comparing elapsed time and a reference value in case this 
condition is an established state. He is trying to judge the degradation degree of an occlusion 
reduction catalyst. That is, by the 5th invention, they are engine operational status or NOX. It is 
NOX if the condition of an occlusion reduction catalyst is not an established state. Since decision of 
the degradation degree of an occlusion reduction catalyst is forbidden, it is NOX. The degradation 
degree of an occlusion reduction catalyst is judged correctly. 
[0012] 

[Embodiment of the Invention] if drawing 1 is referred to — 1 — an engine body and 2 — a piston and 
3 — in an inlet valve and 6, an exhaust air port and 7 show an exhaust valve, and, as for a combustion 
chamber and 4, 8 shows [ a suction port and 5 ] an ignition plug, respectively. A suction port 4 is 
connected to a surge tank 10 through the corresponding inhalation-of-air branch pipe 9, and a surge 
tank 10 is connected to an air cleaner 12 through an air intake duct 1 1. A fuel injection valve 13 is 
arranged in the inhalation-of-air branch pipe 9, and a throttle valve 14 is arranged in an air intake 
duct 1 1 . On the other hand, it connects with the casing 1 7 which held the ** catalyst 16 through the 
exhaust manifold 15 at the time of starting, casing 17 minds an exhaust pipe 18, and the exhaust air 
port 6 is NOX. It connects with the casing 20 which held the occlusion reduction catalyst 19. 
Furthermore, an exhaust pipe 21 is connected to casing 20. 

[0013] An electronic control unit (ECU) 30 consists of a digital computer, and ROM (read-only 
memory)32, RAM (random access memory)33 and CPU (microprocessor)34 which were mutually 
connected through the bidirectional bus 31, B-RAM (backup RAM)35 always connected to the 
power source, input port 36, and an output port 37 are provided. In an air intake duct 11, the 
inhalation air content sensor 38 for detecting the mass flow rate of inhalation air is arranged. In an 
exhaust pipe 18, it is NOX. The temperature sensor 39 which generates the output voltage 
proportional to the temperature of inflow exhaust air to the occlusion reduction catalyst 1 9 is 
attached. This exhaust-gas temperature is NOX. The temperature of the occlusion reduction catalyst 
1 9 is expressed and TC is called whenever [ catalyst temperature ] hereafter. Moreover, in an exhaust 
pipe 18, it is NOX. The air- fuel ratio sensor 40 which generates the output voltage showing the air- 
fuel ratio AFI of inflow exhaust air to the occlusion reduction catalyst 19 is attached, and it is NOX 
in an exhaust pipe 21 . The air-fuel ratio sensor 41 which generates the output voltage showing the 
air- fuel ratio AFO of the outflow exhaust air from the occlusion reduction catalyst 19 is attached. 
The output voltage of these sensors 38, 39, 40, and 41 is inputted into input port 36 through 
corresponding A-D converter 42, respectively. Furthermore, the rotational frequency sensor 43 
which generates the output pulse showing an engine rotational frequency is connected to input port 
36. On the other hand, an output port 37 is connected to each ignition plug 8, each fuel injection 
valve 13, and a display 45 through the drive circuit 44 which corresponds, respectively, respectively. 

[0014] A display 45 is NOX. It is for indicating that the degradation degree of the occlusion 
reduction catalyst 19 became larger than the setting degree defined beforehand, for example, consists 
of a lamp. Drawing 2 shows roughly the concentration of the typical component under exhaust air 
discharged from a gas column, unburnt [ under exhaust air discharged from a gas column so that 
drawing 2 may show ] — oxygen 02 under exhaust air which the amount of HC and CO increases, so 
that the air- fuel ratio of the gaseous mixture which carries out a fuel in a combustion chamber 3 
becomes rich, and is discharged from a gas column An amount increases, so that the air-fuel ratio of 
the gaseous mixture which carries out a fuel in a combustion chamber 3 becomes Lean. In addition, 
NOX It is NOX when a reducing agent or air is not supplied in 2nd order in the flueway of the 
occlusion reduction catalyst 19 upstream. It is in agreement with the air- fuel ratio of the gaseous 
mixture by which the air- fuel ratio of inflow exhaust air is made to burn in a combustion chamber 3 
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to the occlusion reduction catalyst 19. 

[0015] A catalyst 17 is NOX at the time of starting. It is for purifying exhaust air at the time of 
engine starting which the occlusion reduction catalyst 19 is not activating, for example, is formed on 
alumina support from the three way component catalyst with which noble metals like Platinum Pt 
were supported. NOX The occlusion reduction catalyst 19 makes an alumina support, and at least 
one chosen from Potassium K, Sodium Na, Lithium Li, alkali metal like Caesium Cs, Barium Ba, an 
alkaline earth like Calcium calcium, Lanthanum La, and rare earth like Yttrium Y and noble metals 
like Platinum Pt, Palladium Pd, Rhodium Rh, and Iridium Ir are supported on this support. This 
NOX The occlusion reduction catalyst 19 is NOX when the air-fuel ratio of inflow exhaust air is 
Lean. NOX which is stored, and is stored if the oxygen density under inflow exhaust air falls The 
NOX absorption/emission and the reduction operation emitted and returned are performed. Here, it is 
NOX. It is thought that the occlusion reduction catalyst 19 stores NOX by absorption. 
[0016] Above-mentioned NOX It will be this NOX if the occlusion reduction catalyst 19 is arranged 
in an engine flueway. The occlusion reduction catalyst 19 is actually NOX. It is this NOX although 
absorption/emission and a reduction operation are performed. There is also a part which is not clear 
about the detailed mechanism of absorption/emission and a reduction operation. However, this NOX 
It is thought that absorption/emission and a reduction operation are performed by the mechanism as 
shown in drawing 3 (A) and 3 (B). Next, it becomes the same mechanism even if it uses other noble 
metals, alkali metal, an alkaline earth, and rare earth, although this mechanism is explained taking 
the case of the case where Platinum Pt and Barium Ba are made to support, on support. 
[0017] That is, as the oxygen density under inflow exhaust air will increase sharply if inflow exhaust 
air becomes Lean considerably, and shown in drawing 3 (A), it is these oxygen 02. 02 - Or it 
adheres to the front face of Platinum Pt in the form of 02-. on the other hand NO under inflow 
exhaust air - the front-face top of Platinum Pt - 02- or 02- reacting - N02 It becomes (2 NO+02 - 
>2N02). subsequently, generated N02 a part is shown in drawing 3 (A), being absorbed in an 
absorbent and combining with the barium oxide BaO it being further alike and oxidizing on Platinum 
Pt, — as - nitrate ion N03- It is spread in an absorbent in a form. Thus, NOX NOX It is absorbed in 
the occlusion reduction catalyst 19. 

[001 8] As long as the oxygen density under flowing exhaust air is high, it is N02 in the front face of 
Platinum Pt. It is generated and is NOX of an absorbent. It is N02 unless absorptance is saturated. It 
is absorbed in an absorbent and is nitrate ion N03. - It is generated. On the other hand, the oxygen 
density under flowing exhaust air falls, and it is N02. When the amount of generation falls, a 
reaction goes to hard flow (N03~>N02), and it is the nitrate ion N03 in an absorbent thus. - N02 It 
is emitted from an absorbent in a form. That is, it is NOX if the oxygen density under inflow exhaust 
air falls. The occlusion reduction catalyst 19 to NOX It will be emitted. It will be NOX if the oxygen 
density under inflow exhaust air will fall if the degree of Lean of inflow exhaust air becomes low, 
therefore the degree of Lean of inflow exhaust air is made low. The occlusion reduction catalyst 19 
to NOX It will be emitted. 

[0019] On the other hand, it is NOX at this time. When the air- fuel ratio of the inflow exhaust air to 
the occlusion reduction catalyst 19 is made into rich or theoretical air fuel ratio, a lot of HC and COs 
are contained so that drawing 2 may show during this exhaust air, and a lot of these HC and COs are 
oxygen 02 on Platinum Pt. - Or you react with 02- and it is made to oxidize. Moreover, about the 
air- fuel ratio of inflow exhaust air, it is [ rich or ] an absorbent to N02 in order for the oxygen 
density under inflow exhaust air to fall, if it is made theoretical air fuel ratio. It is emitted and is this 
N02. You react with HC and CO and it is made to return, as shown in drawing 3 (B). Thus, it is 
N02 on the front face of Platinum Pt. When it stops existing, it is N02 from an absorbent to the 
degree from a degree. It is emitted and returned. 

[0020] In the internal combustion engine of drawing 1 , fuel injection duration TAU is computed 
based on a degree type. 
TAU=TB-KK- (AFS/AFT) 

In TB, basic fuel injection duration, KK **********, and AFS express theoretical air fiiel ratio (= 
14.6), and AFT expresses the target air- fuel ratio here, respectively. The basic fuel injection duration 
TB is fuel injection duration required to make into theoretical air fuel ratio the air- fuel ratio of the 
gaseous mixture made to burn in a combustion chamber 3, and is beforehand found by experiment. 
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This basic fuel injection duration TB is beforehand memorized in ROM32 as a function of the 
inhalation air content Ga showing engine operational status, for example, an engine load, and the 
engine rotational frequency N. 

[0021] KK a correction factor is maintained by 1 .0 when it is not necessary to put together an 
increase-in-quantity correction factor, a study correction factor, etc., and to express and amend them 
at the time of an increase-in-quantity correction factor and acceleration at the time of a warm-up. 
The target air-fuel ratio AFT is the desired value of the air-fuel ratio of the gaseous mixture made to 
burn in a combustion chamber 3, therefore is NOX. The desired value of the air-fuel ratio of the 
inflow exhaust air to the occlusion reduction catalyst 19 is expressed. At the time of AFT>AFS, it is 
NOX. The air- fuel ratio of the inflow exhaust air to the occlusion reduction catalyst 19 becomes 
Lean, and it is NOX at the time of AFT<AFS. The air-fuel ratio of the inflow exhaust air to the 
occlusion reduction catalyst 19 becomes rich. 

[0022] In the internal combustion engine of drawing 1 , the target air-fuel ratio AFT is usually 
maintained by the Lean air-fuel ratio AFL (>AFS) defined according to engine operational status at 
the time of operation. Therefore, NOX discharged by the engine 1 NOX It will be stored in the 
occlusion reduction catalyst 19. However, NOX NOX of the occlusion reduction catalyst 19 Since 
there is a limitation in storage capacity, it is NOX. NOX of the occlusion reduction catalyst 19 It is 
NOX before storage capacity is saturated. The occlusion reduction catalyst 19 to NOX It is necessary 
to make it emit. So, at this embodiment, it is NOX. NOX stored in the occlusion reduction catalyst 
19 An amount is calculated and it is this NOX. It is NOX when a quantity to be stored increases 
more than the set point defined beforehand. The air-fuel ratio of the inflow exhaust air to the 
occlusion reduction catalyst 19 is switched richly temporarily, and, thereby, it is NOX. NOX 
currently stored in the occlusion reduction catalyst 19 He emits and is trying to return. Namely, NOX 
NOX within the occlusion reduction catalyst 19 When it should emit and return, the target air-fuel 
ratio AFT is temporarily switched to the rich air-fuel ratio AFR from the Lean air-fuel ratio AFL. 
[0023] Drawing 4 is NOX when switching the target air-fuel ratio AFT richly. It is the experimental 
result which shows roughly change of the air-fuel ratio AFI of inflow exhaust air and the air-fuel 
ratio AFO of outflow exhaust air to the occlusion reduction catalyst 19. It sets to the time amount a 
of drawing 4 , and is NOX. NOX of the occlusion reduction catalyst 19 If it is judged that emission 
and a reduction operation should be started, the target air- fuel ratio AFT will be made to fall 
gradually towards the rich air-fuel ratio AFR, and, as a result, the inflow exhaust air air-fuel ratio 
AFI and the outflow exhaust air air-fuel ratio AFO will fall. 

[0024] Subsequently, when it comes to time amount b, the inflow exhaust air air- fuel ratio AFI turns 
into theoretical air fuel ratio, and, subsequently, becomes rich. It stops namely, being Lean. On the 
other hand, the outflow exhaust air air-fuel ratio AFO is mostly maintained by theoretical air fuel 
ratio AFT at this time. This is NOX if the inflow exhaust air air-fuel ratio AFI stops being Lean. 
NOX of the occlusion reduction catalyst 19 Emission and a reduction operation start substantially 
and it is NOX. It sets in the occlusion reduction catalyst 19, and is HC, CO, NOX, and 02. It is 
thought that it is for balancing mostly. In addition, the outflow exhaust air air- fuel ratio AFO may be 
only maintained by foolish ** Rich at this time. 

[0025] Subsequently, when it comes to time amount c, the outflow exhaust air air-fuel ratio AFO 
becomes rich, and it falls until it is in agreement subsequently to the rich air-fuel ratio AFR. This is 
NOX. It is NOX and 02 in the occlusion reduction catalyst 19. It is thought that it is because it was 
almost lost, so HC and CO become superfluous. Therefore, time amount c is NOX. It can regard as 
the time amount which emission and a reduction operation completed. 

[0026] So, when the outflow exhaust air air-fuel ratio AFO becomes rich, he is trying to return the 
target air-fuel ratio AFT to the Lean air-fuel ratio AFL immediately. In addition, drawing 4 shows 
the case where the target air-fuel ratio AFT is maintained to the rich air-fuel ratio AFR, also after the 
outflow exhaust air air-fuel ratio AFO becomes rich, and it differs from Air Fuel Ratio Control of 
this embodiment. Therefore, it sets to the elapsed time ET after the inflow exhaust air air-fuel ratio 
AFI stops being Lean until an outflow exhaust air air-fuel ratio becomes rich, and is NOX. NOX of 
the occlusion reduction catalyst 19 It is possible that emission and a reduction operation are 
performed substantially. 

[0027] On the other hand, it is NOX. NOX of the occlusion reduction catalyst 19 A quantity to be 
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stored cannot be calculated directly. However, NOX NOX which flows into the occlusion reduction 
catalyst 19 The addition value of an amount is NOX. The quantity to be stored is expressed. So, at 
this embodiment, it is NOX. NOX which flows into the occlusion reduction catalyst 19 per unit time 
amount An amount QN is calculated and it is this NOX. It is NOX when the addition value SQN of 
an amount QN becomes larger than the set point defined beforehand. NOX of the occlusion 
reduction catalyst 19 He is trying to start emission and a reduction operation. 
[0028] By the way, NOX It is NOX as the occlusion reduction catalyst 19 is used. The occlusion 
reduction catalyst 1 9 deteriorates and, as a result, it is NOX. NOX of the occlusion reduction catalyst 
19 A storage operation falls. On the other hand, it is NOX. NOX within the occlusion reduction 
catalyst 19 It is NOX as a quantity to be stored decreases. Time amount required for emission and a 
reduction operation becomes short. Therefore, it is NOX when the above-mentioned elapsed time ET 
becomes shorter than the reference value REF defined beforehand. The degradation degree of the 
occlusion reduction catalyst 19 can judge that it became larger than the setting degree defined 
beforehand. 

[0029] However, as the beginning described, elapsed time ET is NOX. NOX of the occlusion 
reduction catalyst 19 The time of emission and a reduction operation, or NOX Engine operational 
status or NOX at the time of emission and the reduction onset of action It may change according to 
the condition of the occlusion reduction catalyst 19. This is explained to a detail with reference to 
drawing 5 and drawing 6 . NOX NOX of the occlusion reduction catalyst 19 NOX when the 
modification operation to the rich air-fuel ratio AFR of the target air- fuel ratio AFT is started in 
order to perform emission and a reduction operation NOX of the occlusion reduction catalyst 19 
Quantity to be stored, They are a three way component catalyst 16 and NOX to a list. The oxygen 
quantity to be stored of the occlusion reduction catalyst 19 is set to SQNR and SQOXR, respectively. 
NOX Whenever [ catalyst temperature / when the air- fuel ratio AFI of inflow exhaust air changes 
from Lean's condition to the condition to the occlusion reduction catalyst 19 that he is not Lean ], 
and, an inhalation air content are set to TCRGaR, respectively. NOX If the rich air-fuel ratio at the 
time of emission and a reduction operation is set to AFTR In drawing 5 (A), drawing 5 (B) the 
relation between TCR and elapsed time ET the relation between SQNR and elapsed time ET In 
drawing 5 (C), drawing 6 (A) shows the relation between GaR and elapsed time ET, and drawing 6 
(B) shows the relation between SQOXR and elapsed time ET for the relation between AFRR and 
elapsed time ET, respectively. 

[0030] when TCR is low, as for elapsed time ET, TCR becomes low whenever [ catalyst 
temperature ], so that drawing 5 (A) may show - it takes and becomes short, and whenever [ catalyst 
temperature ], when TCR is high, TCR becomes high - it takes and becomes short. This is NOX. 
NOX of the occlusion reduction catalyst 19 Occlusion capacity is dependent on whenever [ catalyst 
temperature ], and it is NOX. NOX which should be emitted and returned if occlusion capacity 
becomes low Since an amount decreases, it is thought that it is because elapsed time ET becomes 
short. 

[0031] Moreover, elapsed time ET is NOX so that drawing 5 (B) may show. It becomes long as a 
quantity to be stored SQNR becomes large. This is NOX. NOX which should be emitted and 
returned if the amount of occlusion increases Since an amount increases, it is thought that it is 
because elapsed time ET becomes long. Furthermore, elapsed time ET becomes short as the rich air- 
fuel ratio AFRR becomes small, so that drawing 5 (C) may show. This is NOX as a rich air-fuel ratio 
becomes small. It is thought that it is because the amount of the reducing agent, i.e., HC and CO, 
supplied to the occlusion reduction catalyst 19 per unit time amount increases. 

[0032] Furthermore, it becomes short as the inhalation air content GaR of elapsed time ET increases, 
so that drawing 6 (A) may show. This is NOX as an inhalation air content increases. It is thought that 
it is because the amount of HC and CO which are supplied to the occlusion reduction catalyst 19 per 
unit time amount increases. Furthermore, it becomes long as the oxygen quantity to be stored 
SQOXR of elapsed time ET increases, so that drawing 6 (B) may show. This is NOX as an oxygen 
quantity to be stored increases. It is thought that it is for HC and the amount of COs which are 
consumed without being used for emission and a reduction operation to increase. 
[0033] Thus, elapsed time may be changed. Therefore, NOX I hear that the inflow addition value 
SQN became larger than the set point, and it is NOX. NOX of the occlusion reduction catalyst 19 I 
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hear that emission and a reduction operation were started and elapsed time ET became shorter than a 
reference value REF at this time, and it is NOX. When the degradation degree of the occlusion 
reduction catalyst 19 judges that it became larger than a setting degree, it will incorrect-judge. 
[0034] Then, it is NOX, when elapsed time ET is amended based on above-mentioned TCR, SQNR, 
AFRR, GaR, and SQOXR and the elapsed time CET after amendment becomes shorter than a 
reference value REF. He is trying for the degradation degree of the occlusion reduction catalyst 19 to 
judge that it became larger than a setting degree. Specifically, the elapsed time CET after 
amendment is computed by the degree type. 
[0035] 

CET=ET-KT-KN-KR-KG-KOX - here - KT - whenever [ catalyst temperature ] - a correction 
factor and KN — NOX In the amount correction factor of occlusion, and KR, a rich air-fuel ratio 
correction factor and KG express an inhalation air content correction factor, and KOX expresses the 
oxygen quantity-to-be-stored correction factor, respectively, in a correction factor KT, as is shown in 
drawing 7 (A), when TCR is low, TCR becomes [ whenever / catalyst temperature ] low whenever 
[ catalyst temperature ] — it takes and becomes large, and whenever [ catalyst temperature ], when 
TCR is high, TCR becomes high — it takes and becomes large. This correction factor KT is 
beforehand memorized in ROM32 in the form of the map shown in drawing 7 (A). 
[0036] NOX The amount correction factor KN of occlusion is NOX as shown in drawing 7 (B). It 
becomes small as a quantity to be stored SQNR becomes large. This correction factor KN is 
beforehand memorized in ROM32 in the form of the map shown in drawing 7 (B). The rich air- fuel 
ratio correction factor KR becomes large as are shown in drawing 7 (C) and the rich air-fuel ratio 
AFRR becomes small. This correction factor KR is beforehand memorized in ROM32 in the form of 
the map shown in drawing 7 (C). 

[0037] It becomes large as are shown in drawing 8 (A) and the inhalation air content GaR of the 
inhalation air content correction factor KG increases. This correction factor KG is beforehand 
memorized in ROM32 in the form of the map shown in drawing 8 (A). It becomes small as are 
shown in drawing 8 (B) and the oxygen quantity to be stored SQOXR of the oxygen quantity-to-be- 
stored correction factor KOX increases. This correction factor KG is beforehand memorized in 
ROM32 in the form of the map shown in drawing 8 (B). 

[0038] Thus, it is NOX by using the elapsed time CET after amendment. The degradation degree of 
the occlusion reduction catalyst 1 9 can be judged correctly. Drawing 9 and drawing 10 show the 
calculation routine of the target air-fuel ratio AFT. This routine is performed by interruption for 
every setup time defined beforehand. Reference of drawing 9 and drawing 10 distinguishes first 
whether the flag is set or not at step 50. This flag is NOX. NOX of the occlusion reduction catalyst 
1 9 It is set when emission and a reduction operation should be performed, and it is reset except it. 
When the flag is reset, subsequently to step 51 it progresses, and the Lean air- fuel ratio AFL is 
computed. The Lean air-fuel ratio AFL is beforehand defined as a function of the time amount after 
the inhalation air content Ga showing for example, an engine load, the engine rotational frequency 
N, and the target air- fuel ratio AFT are switched to the Lean air- fuel ratio AFL. Let this AFL be the 
target air-fuel ratio AFT at continuing step 52. 

[0039] At continuing step 53, it is NOX to per unit time amount. NOX which flows into the 
occlusion reduction catalyst 1 9 An amount QN is computed. Inflow NOX per unit time amount 
Since it increases as the inhalation air content Ga of an amount QN increases, and it increases as the 
engine rotational frequency N becomes high, for example based on the inhalation air content Ga and 
the engine rotational frequency N, the amount QN of inflow NOX(s) per unit time amount can be 
calculated. At continuing step 54, it is Inflow NOX. The amount addition value SQN is computed 
(SQN=SQN+QN). At continuing step 55, the amount QOX of oxygen discharged by per unit time 
amount from an engine 1 is computed. Since it increases as the inhalation air content Ga of the 
amount [ of discharge oxygen ] QOX per unit time amount increases, and it increases as the Lean 
air-fuel ratio AFL becomes large, for example based on the inhalation air content Ga and the Lean 
air- fuel ratio AFL, the amount QOX of discharge oxygen per unit time amount can be calculated. At 
continuing step 56, the amount addition value SQOX of discharge oxygen is computed 
(SQOX=SQOX+QOX). This amount addition value SQOX of discharge oxygen is a three way 
component catalyst 1 7 and NOX. The amount of oxygen stored in the occlusion reduction catalyst 1 9 
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is expressed. 

[0040] At continuing step 57, it is Inflow NOX. It is distinguished whether the amount addition 
value SQN is larger than the set point SI defined beforehand. A processing cycle is ended at the time 
of SQN<=S1 . On the other hand, subsequently to step 58 at the time of SQN>S1 , it progresses, and 
is NOX. NOX of the occlusion reduction catalyst 19 It is distinguished whether the conditions for 
performing emission and a reduction operation are satisfied. For example, at the time of engine 
starting, at the time of idling operation, at the time of acceleration operation, it considers as condition 
failure, and considers as condition formation except it. A processing cycle is ended at the time of 
condition failure. Subsequently to step 59 at the time of condition formation, it progresses, and a flag 
is set. The rich air- fuel ratio AFR is computed at continuing step 60. The rich air- fuel ratio AFR is 
beforehand defined as the inhalation air content Ga, the engine rotational frequency N, and a 
function of the elapsed time CET after amendment. At continuing step 61, it is the inflow NOX at 
this time. The amount addition value SQN is NOX. It memorizes as a quantity to be stored SQNR, 
and the amount addition value SQOX of discharge oxygen is memorized as an oxygen quantity to be 
stored SQOXR. SQN and SQOX are cleared at continuing step 62. Subsequently, a processing cycle 
is ended. 

[0041] When a flag is set, it progresses to step 63 from step 50, and only in constant value a, the 
target air-fuel ratio AFT decreases (AFT=AFT-a). At continuing step 64, it is distinguished whether 
the target air-fuel ratio AFT is smaller than the rich air-fuel ratio AFR. A processing cycle is ended 
at the time of AFT>=AFR. Subsequently to step 65 at the time of AFT<AFR, it progresses, and AFT 
is made in agreement by AFR. Therefore, if a flag is set, from AFL, the target air-fuel ratio AFT will 
be made to decrease gradually, and, subsequently to AFR, will be maintained. Reset of a flag returns 
the target air- fuel ratio AFT to AFL. 

[0042] In addition, at this embodiment, it is NOX. NOX of the occlusion reduction catalyst 19 It is 
NOX in order to perform reduction and an emission operation. The view that the reducing agent is 
supplied to the occlusion reduction catalyst 19 is also made. In this case, since the target air- fuel 
ratio AFT begins to decrease from the Lean air- fuel ratio AFL, it will be called [ even being again 
returned to the Lean air-fuel ratio AFL, and ] the time of a reducing-agent supply operation. Drawing 
U R> 1 shows the calculation routine of elapsed time ET. This routine is performed by interruption 
for every setup time defined beforehand. 

[0043] Reference of drawing 11 distinguishes first whether the above-mentioned flag is set at step 
70. A processing cycle is ended when the flag is reset. When the flag is set, subsequently to step 71 it 
progresses, and it is distinguished whether the inflow exhaust air air-fuel ratio AFI is Lean. For 
example, it is judged as Lean at the time of AFI>14.8, and it is judged at the time of AFI<=14.8 that 
he is not Lean. A processing cycle is ended when AFI is Lean. When AFI is not Lean, subsequently 
to step 72 it progresses, and in the last processing cycle, it is distinguished whether the inflow 
exhaust air air-fuel ratio AFI is Lean. AFI when AFI is Lean in the last processing cycle - from 
Lean's condition — since — when it changes to the condition that he is not Lean, subsequently to step 
73 it progresses, and whenever [ catalyst temperature / at this time ], TC is memorized as TCR and 
the inhalation air content Ga is memorized as GaR. Subsequently, it progresses to step 74. On the 
other hand, when AFI is not Lean in the last processing cycle, it jumps to step 74. 
[0044] At step 74, the increment of the elapsed time ET is carried out only for 1 . At continuing step 
75, it is distinguished whether the outflow exhaust air air-fuel ratio AFO is rich. For example, it is 
judged at the time of AFO<14.4 that it is rich, and it is judged at the time of AFO>=14.4 that it is not 
rich. Subsequently to [ when AFO is not rich ], a processing cycle is ended. On the other hand, when 
AFO is rich, subsequently to step 76 it progresses, and the rich air- fuel ratio AFR at this time is 
memorized as AFRR. A flag is reset at continuing step 77 and a degradation decision routine is 
performed at continuing step 78. This degradation decision routine is shown in drawing 12 . 
[0045] Reference of drawing 12 computes a correction factor KT whenever [ catalyst temperature ] 
from the map of drawing 7 (A) at step 80 first. At continuing step 81, it is the map of drawing 7 (B) 
to NOX. The quantity-to-be-stored correction factor KN is computed, and the oxygen quantity-to-be- 
stored correction factor KOX is computed from the map of drawing 8 (B) at continuing step 82. At 
continuing step 83, the rich air-fuel ratio correction factor KR is computed from the map of drawing 
7 (C), and the inhalation air content correction factor KG is computed from the map of drawing 8 
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(A) at continuing step 84. The amended elapsed time CET is computed at continuing step 85 
(CET=ET-KT-KN-KOX-KR-KG). At continuing step 86, it is distinguished whether the amended 
elapsed time CET is smaller than a reference value REF. Subsequently to step 87 at the time of 
CET<REF, it progresses, and a display 45 is made to operate. On the other hand, subsequently to 
step 88 at die time of CET>=REF, it progresses, and a display 45 is made to stop. 
[0046] If drawing 11 is referred to again, elapsed time ET will be cleared at continuing step 79. 
Drawing 13 shows the calculation routine of fuel injection duration TAU. This routine is performed 
by interruption for every setup time defined beforehand. Reference of drawing 13 computes the basic 
fuel injection duration TB at step 90 first. KK a correction factor is computed at continuing step 91. 
Fuel injection duration TAU is computed at continuing step 92 (TAU=TB-KK- AFS/ AFT). In the 
above-mentioned embodiment, elapsed time ET is amended based on TCR, SQNR, AFRR, GaR, and 
SQOXR. However, it is NOX, when a reference value REF is amended based on TCR, SQNR, 
AFRR, GaR, and SQOXR and it becomes shorter than the reference value after elapsed time ET 
amending. The degradation degree of the occlusion reduction catalyst 19 can also judge that it 
became larger than a setting degree. Naturally, both may be amended. 

[0047] Another embodiment is shown in drawing 14 . The internal combustion engine of drawing 14 
is NOX. It differs in the internal combustion engine and configuration of drawing 1 in that the air- 
fuel ratio sensor 40 is not attached in the exhaust pipe 18 of the occlusion reduction catalyst 19 
upstream. When the inflow exhaust air air-fuel ratio AFI changes from Lean's condition to the 
condition that he is not Lean, the outflow exhaust air air-fuel ratio AFO also changes from Lean's 
condition to the condition that he is not Lean. That is, change of the inflow exhaust air air-fuel ratio 
AFI can be known by detecting the outflow exhaust air air- fuel ratio AFO. So, at this embodiment, it 
is NOX. The air- fuel ratio sensor of the occlusion reduction catalyst 19 upstream is omitted, and it is 
NOX. He is trying to judge whether the inflow exhaust air air-fuel ratio AFI changed from Lean's 
condition to the condition that he is not Lean, by the air-fuel ratio sensor 41 of occlusion reduction 
catalyst 19 lower stream of a river. 

[0048] On the other hand, as mentioned above, they are engine operational status or NOX. Since 
elapsed time ET may be changed according to the condition of the occlusion reduction catalyst 19, it 
will be said that it is meaningless to compare the elapsed time ET in the condition of differing. 
Therefore, it will be NOX if the elapsed time ET in the same condition is compared. The degradation 
degree of the occlusion reduction catalyst 19 can be judged correctly. So, at this embodiment, they 
are engine operational status or NOX. It is based on the elapsed time ET in case the condition of the 
occlusion reduction catalyst 19 is an established state defined beforehand, and is NOX. He is trying 
to judge the degradation degree of the occlusion reduction catalyst 19. In other words, they are 
engine operational status or NOX. It is NOX when the condition of the occlusion reduction catalyst 
19 is not an established state. It will be said that decision of the degradation degree of the occlusion 
reduction catalyst 19 is forbidden. 

[0049] It is NOX when it is in the setting range where it is in the setting range where it is in the 
setting range where it is in the setting range where it is specifically in the setting range where TCR 
was defined beforehand whenever [ catalyst temperature ], and the NOX quantity to be stored SQNR 
was defined beforehand, and the rich air-fuel ratio AFRR was defined beforehand, and the inhalation 
air content GaR was defined beforehand, and the oxygen quantity to be stored SQOXR was defined 
beforehand. The degradation degree of the occlusion reduction catalyst 19 is judged. It is NOX when 
any one is outside a setting range. A judgment of the degradation degree of the occlusion reduction 
catalyst 1 9 is not made. 

[0050] Drawing 1 5 shows the calculation routine of the elapsed time ET in this embodiment. This 
routine is performed by interruption for every setup time defined beforehand. In addition, the 
calculation routine of the target air-fuel ratio AFT shown in drawing 9 and drawing 10 also in this 
embodiment and the calculation routine of the fuel injection duration TAU shown in drawing 13 are 
performed. Reference of drawing 15 R> 5 distinguishes first whether the above-mentioned flag is set 
at step 170. A processing cycle is ended when the flag is reset. When the flag is set, subsequently to 
step 171 it progresses, and it is distinguished whether the inflow exhaust air air-fuel ratio AFI is 
Lean. For example, it is judged as Lean at the time of outflow exhaust air air-fuel ratio AFO>14.8, 
and it is judged at the time of AFO<=14.8 that he is not Lean. A processing cycle is ended when AFI 
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is Lean. When AFI is not Lean, subsequently to step 172 it progresses, and in the last processing 
cycle, it is distinguished whether the inflow exhaust air air-fuel ratio AFI is Lean. When AFI is Lean 
in the last processing cycle, subsequently to step 1 73 it progresses, and whenever [ catalyst 
temperature / at this time ], TC is memorized as TCR and the inhalation air content Ga is memorized 
as GaR. Subsequently, it progresses to step 174. When AFI is not Lean in the last processing cycle, it 
jumps to step 1 74. 

[0051] At step 174, it is distinguished in step 175 to which the increment of the elapsed time ET is 
carried out and which only 1 follows whether the outflow exhaust air air-fuel ratio AFO is rich. For 
example, it is judged at the time of AFO<l 4.4 that it is rich, and it is judged at the time of 
AFO>=14.4 that it is not rich. Subsequently to [ when AFO is not rich ], a processing cycle is ended. 
On the other hand, when AFO is rich, subsequently to step 176 it progresses, and the rich air-fuel 
ratio AFR at this time is memorized as AFRR. At continuing step 1 77, a flag is reset and the 
degradation decision routine shown in drawing 16 is performed in continuing step 178. 
[0052] Reference of drawing 16 distinguishes first whether TCR is in a setting range whenever 
[ catalyst temperature ] at step 180. When TCR is in a setting range, subsequently to step 181 it 
progresses and is NOX. It is distinguished whether a quantity to be stored SQNR is in a setting 
range. When SQNR is in a setting range, subsequently to step 1 82 it progresses, and it is 
distinguished whether the oxygen quantity to be stored SQOXR is in a setting range. When SQOXR 
is in a setting range, subsequently to step 183 it progresses, and it is distinguished whether the rich 
air-fuel ratio AFRR is in a setting range. When AFRR is in a setting range, subsequently to step 1 84 
it progresses, and it is distinguished whether the inhalation air content GaR is in a setting range. 
When GaR is in a setting range, subsequently to step 1 85 it progresses, and it is distinguished 
whether elapsed time ET is smaller than a reference value REF. Subsequently to step 1 86 at the time 
of ET<REF, it progresses, and a display 45 is made to operate. On the other hand, subsequently to 
step 187 at the time of ET>=REF, it progresses, and a display 45 is made to stop. On the other hand, 
also when any one of TCR, SQNR, SQOXR, AFRR, and GaR(s) is outside a setting range, it 
progresses to step 1 87. 

[0053] Tf dra wing 15 is referred to again, elapsed time ET will be cleared at continuing step 179. It is 
NOX by making rich the air-fuel ratio of the gaseous mixture made to burn in a combustion chamber 
3 in the embodiment described so far. He is trying for the air-fuel ratio of the inflow exhaust air to 
the occlusion reduction catalyst 19 to become rich. However, when an engine expansion line 
performs 2nd fuel injection like an exhaust air line, an inflow exhaust air air-fuel ratio can become 
rich. Or a reducing- agent feeder is prepared in an exhaust pipe 1 8, and you may make it an inflow 
exhaust air air-fuel ratio become rich by supplying a reducing agent from this reducing-agent feeder. 
In this case, a gasoline, an isooctane, a hexane, a heptane, gas oil, kerosene, butane, a hydrocarbon 
like a propane, hydrogen, ammonia, a urea, etc. can be used as a reducing agent. 
[0054] Moreover, at the embodiment described so far, it is NOX. The time of the air-fuel ratio AFI 
of inflow exhaust air changing from Lean's condition to the condition to the occlusion reduction 
catalyst 19 that he is not Lean is made into the start time of elapsed time ET. However, the time of 
changing from the condition which is not rich to a rich condition can also be made into the start time 
of elapsed time ET. In this case, it is judged at the time of AFK 1 4.4 that it is rich, and it is judged at 
the time of AFI>=14.4 that it is not rich. 
[0055] 

[Effect of the Invention] NOX The degradation degree of an occlusion reduction catalyst can be 
judged correctly. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is an internal combustion engine's general drawing. 

[Drawing 21 It is drawing showing roughly the concentration of the typical component under exhaust 
air discharged from a combustion chamber. 

[Drawing 3] NOX NOX of an occlusion reduction catalyst It is drawing explaining 
absorption/emission and a reduction operation. 

[Drawing 4] It is the diagram showing the inflow exhaust air air- fuel ratio AFI and the outflow 
exhaust air air-fuel ratio AFO. 

[Drawing 5] It is the diagram showing change of elapsed time ET. 
[Drawing 61 It is the diagram showing change of elapsed time ET. 
[Drawing 7] It is the diagram showing a correction factor. 
[Drawing 8] It is the diagram showing a correction factor. 

[Drawing 9] It is the flow chart which shows the calculation routine of the target air-fuel ratio AFT. 
[Drawing 1 01 It is the flow chart which shows the calculation routine of the target air-fuel ratio AFT. 

[Drawing 11] It is the flow chart which shows the calculation routine of elapsed time ET. 
[Drawing 12] It is the flow chart which shows a degradation decision routine. 

[Drawing 131 It is the flow chart which shows the calculation routine of fuel injection duration TAU. 

[Drawing 141 It is an internal combustion engine's general drawing in another embodiment. 
[Drawing 1 51 It is the flow chart which shows the calculation routine of the elapsed time ET in 
another embodiment. 

[Drawing 161 K is the flow chart which shows the degradation decision routine in another 
embodiment. 

[Description of Notations] 

1 — Engine body 

3 — Combustion chamber 

15 — Exhaust manifold 

19 — NOX Occlusion reduction catalyst 

40 41 ~ Air-fuel ratio sensor 
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(57) [X»] 

[hhi nox ^&mm^mm(o^itm^^jEm\cm 
i nm^m ] mum 3 * «■ 5 aa»jt as n-yt* 

■C5l5c-f-^NOx»/Ka7ctta6l 9Srffilli-So NOx 
pM1%M119/j^nOx SrttHii-^ttSJcfillRjljli 

y^-lz-fz. NOx fS/Ka7cttj«i 9^<o«IlASN»^>2S 
f^^yr^<^ot/j^, nox HKBtcMIKi 

NOx ««3l7ctt!StaSLffi. «A£**\ NOx RHMfttt 



-17 19 20 




1 -fflM** 



19-NO. »3385cttfel 
40, 41-2*ttittz>+? 



/ 

J: 3lJiUfcrt««BBw#«a*rtJc, Sf£At*ftrc>£«&Jfc 
j&sy— ^<75£#KiffiA#»*<ONOx SlEAWft 

«7ci-*NOx »jE«7Gtt8£S:I2tlU NOx IftJRilTC 
ttttW*5>NOx SracUi"^* ttfclttNOx »jftiS5Gtt 

a*e>, nox »*a7ctt^^<osEmsN«^ffi«RH:*s ! ; 

ig^^KUiffiir^lttii-Sr^fcJiONOx K»il7c 
tt«F*c*5rt 6 N Ox «M»7cttK£>iftft icS^i ^TgiB 

rtjisaiiBwtta^ftWBfisiia 

feB#tc*>Jt 5 N Ox KiKalTcttfflEO NOx If i^St-^ 
v^Tftii#IBXI±*JMI[*r*|jE-t-5 J: 5 fc Lfc»#il l 

«uE"f 5 J: 5 Lfcl»*« 1 (cfS«K^rt«!MIH^MjK^ 

tf*y — ^<ob$l£ffiAW%* tf>NOx SEA1*« 
4 J ^^fflS^(g;Ti-5i:S^rv>5NOx ££feffiLT 
31tc1-6 NOx ftjRilTcMttSrlBBU, NOx P^^ai5c 
ttl/j^NOx SrtfetHi-^^tttcjiNOx R/KiSTctt 

JM«»SSB«ci6315c*Jfltl&^ffl4:BII»Lfc«NOx K 

nox &mMjcMmfrhtomm»i&<o&i&tt&9 
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msim «px ttii7c»«ift^ffl n *w» tc *t *> 

t # (om^mm t mmw. t zttm-t zzt^x r> nox 

[00 0 1] 
[0 0 0 2] 

«c*5 W 5 ^*Rit j5S y — ^ t * 3 J: 5 I- L fcp« 

20 (cj^Aft^^^NOx ^r^x.. SEAS^^^fift***^ 
ISTtSifitV^NOx ^SSctbUTal5c-r5NOx 
®/Ka5ctt«ESriaKU, NOx RjKX5cM«C^e>NOx - 
^SfctU-r^^ir^t-JiNOx K*ia7ctt«t^ojSKASN«; 

[00 0 3] NOx »K»7C«!j)I^WSlEA#*^ffi«Jt 
2>5y ^/^tc^n/cir LTk NOxP^M3l7t:»J;(7)NO 
x tttib • aTcf^ffl^ff^ix-CV^BBfiNOx tftWK5cM 

^v^r'NOx ftjKaiTcMtt^NOx »m-S7c^ffl 
^«^itv^o Hot, MTzmmsmmzzzm 

5ca«Mftf^ffl*BII*6Lfc«NOx KKitTcttjK-^fflEA 
iBWBttNOx »K«7ctt«E<ONOx «^I^IT 

i^ct ^ nox »&ffim7znmcD£{k!g&\,^m 

^ [0004] f:t\ rofiiaii#pa£«fcttiU SiS^PbI 

t f-ftfctb btitzmmm t ^it^-r 6 c ^ j: «9 n ox 

BB<0*«E*fc*J»K«* J ^*p-C«>5 (^r^¥ 10-29 
9 4 6 9 -f§-&«#J80 o 
[00 0 5] 

fit^fflMteB#^*5(t6ttlB85l1E4*1IBX«NOx p^^31 
50 «««B(cJ;sa5c*]»>ftflFfflBII*6#«c*5W6NOx 
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mM5ttikit£<o N Ox * t # l£ J**v * t # (c 

# < * o it t mrn-t z> t mnm-r * c * m # * „ 

[0 0 0 6] fct, #3g$?<D@#rt*NOx KaSilTctt 
[0 0 0 7] 

x Sr*kttJUT5l7ci-^NOx RjKX7cMstt$rEK U N 
Ox R*MStt(HM»e>NOx Srlftai-^SirS^iiNO 

fc»Noi »jwt5£*a^o«A**offl«sjt*sy— ^ 

T?4<ftoT*»e>, NOx »JK5l7uttjK35»b^8fE£ll^ 
NOx Kl»5c««o«ftK^v^fc*U»M-5 Lfc 

NOx mtt7cMf&n£te&&^&¥\tt+Z£olz\*x 

jKS7cftbfltco*tffi{cB8^P>i*, NOx RjKa?cttK<o£ 

[0 008] ^fc, 2#a^«^^itb«!l#BW5S^ 

6NOx RjRaiTcAfejK^IBA^X^v *T&ififl#RII 
Xtt*«M[«r*liEi--5J:5JcUTV^ 0 !P*>2#Bfc>« 

tt&Wfi£tcBB;bki\ NOx RiKS5c«iSto^kiK'fr 

[0 0 0 9] £/c, 3#@<^38W-J:ntf l#B^58W 

(vi^tt^NOx RjKil5nttj«ONOx Rf jKitdS^V^T 

# g w«wr-(i, mjmm&ftm m*&«p«-*5 »t s n ox 

RjW»5c*K«>NOx-»jK*cBBtoe>i', NOx Riga 
[0 0 10] £fc, 4#g<o|gfltcJ:tLtf l#@^fBW 
Ox R»7C«l«^^*A#«Offl*tt^^ft**e*t 
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*&^ffl^-*3»tSNOx RJRa7cttj«^^atA**wS 
«SJfct::BBfc>S>i\ NOx Ri«a5c«JKo^kS^v^^jE 

[00 11] ±IBWB«rl!lft-r6fc«>^5#a^ 
3§93 K X *t tf , «£«&^rt tc 43 w 5 ffl*tt;* s y - > t * s 

/0 /j5y— yottl-StAft^t^NOx St*^l, SEA** 
^cOiiM/j^Tt6iiiT^6NOx SrftttiLt 
3l5c-T5NOx Rifca^tt«£*:IBfEU NOx pAMMtg 
ttl/j^NOx ^Sfetti-r^t^t^fiNOx R/Ka5cftfe 

m^<om7<»&<o&mt& y s^**** 5^a7£M« 

NOx Ri«a7cttaE{-a5nS!l«:^U, iMtg 
S0«t»3S«tc J: -&a7G*HJ«&flsffl *H!» Ufe«N Ox R 

»a5c*ME^<osEA#»wsjftJt*s y -m<^x 
*»e>, nox R*a5c*JK*»fe^.is«m#*<offl«jfc^y 

tttlXttNOx Rj8U15cttK^««^^*3e«)e>tL^:» 

^ # oSiSWFW k 1$I £ r t \z X V N Ox 

Rj*a5cttttE^^k«^^*JBf^5J:5^-brv^5 0 

in^5#g(Dfgp^T'{i, ttiBBatettffixttNOx Rjxa 

7n*a^*«* s RS*llB^ft»ttutfNOx RKa5ctt« 
30 c^^bS-grv^WBf^ih^ixS^-C, NOx RKStc 

[0012] 

fls, 2fit:°^hV. 3Ji*R«feS, 4ttR«#— 5 f± 

*7jk-f 0 R^aK— h 4 te£f/£'3~<5R^\ 1 t£if 9 ^r^f* LTih 
-v^^ v^ 1 0tcg^£*x, -y— i^^v^ l 0t«^ 

^ m i »itxt^ y — ^-i 2^aa*stt5. r^ 

-h6fi*^^/uKl 5^^ltfe»fflMl 6 
^im^U/c^-v-^^l 7IC«jKS*t, ^r— iX^^l 7 
teiftSCffl 8^ttNOx RJKaTcttjftl 9^rijX^L 

[00 13] SWS^^F (ECU) 3 0lif^^ 

scj|H$ntROM (y-Ktyy^^y) 32, r 

AM (7y^7^t^^^y) 33, CPU {r?4 9 
50 uyu-ty-y-) 3 4, **««^*l«StbTV^B-R 
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5 

AM ('<y?T y^R AM) 3 5. A^^-h3 6, R 
Xffctitf- b 3 7 £JMiir£o Ml rtldfilS 

8i«BtSii5. **f 18ICHNOX »*S7ntt«Cl 

»*5S7ctt«t 1 9 OffiJtSr* LT:fc 0 , «T, ftfe&££ 
TCt»t5. £fc, »JSf 18l:liNO« v&ffimycf& 

mi 9^«A**<offl«sjtAF i &*i-tti;*>miE£$s 

fe"r5gSKRJt-fe>*4O3ftsJR0#rt , 6>n, #«ff2ll: 
teNOx KiKa7C*fflEl 9j&»b©fllEa#«t02Sl»JtAF 

ttbn^o wiX^-fe>-i^3 8, 3 9, 4 0, 410)ttit) 
H0(»fe*i-ffi*/</u^*:»*i-SlHlteft J b^4 3 
3. Rt/«^asK4 5«ix^ix««SixSo 

[0 0 14] f^l4 5HNOx «*B5ntt«El 9(7) 
2 <75l:^ttS3rtT*Jft3|s|-^L*^^S^a^jKH: 

asy— stasia:*:-*- s« &*3* nox wmmyzm 
m i 9 ±«<D#««»rtfc»7c«xtta*as 2 &#j^#t 

»*n4v^»*»ctt, NOx »iKil7cttiSC l 9 ^^>«EA 

[0 0 15] jfefb^FttlKl 7(iNOx mMMivM^l 9 

***3&5fi»**ufc=5c*li*»6>»ritS^S. NOx 55 
/^ilTcM^l 9fiffl;itfTyU5^£tSft:£ U dCOjaf*: 

i, irv"? AC s <D«fc oteT/lsX V&m, ^!i-)AB 
a, ^>^C a (OX. ot£T?^1l V = >*>"L 

a, 4 y h y £AYGD£ 5 *#±*&»&a«ftfc*tt< 
<ht>— £&Pt, A 9 7^<)APd, pv?^R 

5 0 :wnOx p^JSjStc^ l 9 ttMA#*0>aa»Jta* 
y-><7)<t£fcf}NOx ^Sx., atA#**^K*»£E 
j5Mg;T^S£tt;tT^5NOx «rttaLT3S7ci-6NO 
xfftttdl • iS5cftMB£rfT 9o ^w-C, NOx K^Tcft* 

[0 0 16] liWNOx R»«7cttii«l 9«rttH8MC 
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iiKrt^iEK-rntfetONOx ftjK&Tcttift i 9 jiUKS 
l-NOx Kttffi • a5c^ffl«rff5^C(ONOx KScttl • 

El 3 (A) , 3 (b) tc^-TJ: ?/j:^-XAtlT^ 

/0 [0 0 17] IP*,, 8tA#»3as*»ft9 y-^tc*6 4:« 
A*»*oK*»ft3&s*rtitcif*:L, i3 (A) 
tt<5 J: o l::iibii02 #02 - XteO 2 - <DMX~&& 
Ptro*iSl:W*t5o — SSASNftt + ^NOfifiA 
Pt^IJ:T*02 " XteO 2 " £SJSU NO2 
(2NO + 02 ^2N02 ) 0 M>tMStlfcN02 

Ktesn-ciMb^y ^ab a otts^uftdsb, m3 

(A) (OT^tl^i^M^tyNOa - (D^T^UX 
#Jrt(cltlfei-5o 9(:lTNOx ^NOx PJ£j«3t 

[0 0 18] j«A+6#**0»*»«39 s ii!V^IBi9 
Pt^It'N02 2&S*J«S*L, «lK#Jtf>NOx *J*l&fig 
;*j&siafnL&l^R9 NO2 ^KilXSiJrtfCiaiR^ix-CfifiS 
-ftyNOa - dJiiaSixS. r^cWUT«EA*r5SN 

R*&a*a!#fi (N03 - ->no 2 ) izm^, m< Lt» 

*fcffi<**LSo SP*>> »A*«*oik*ai«d««;T-t-5t 

NOx KjKaTcttjK 1 9/j^NOx ^^ctB^tLSw^t^ 

30 4S 0 ffiASm^y — >^S^i£< ftixtf«A#*+ 
<S<i-^tfNOx KKSTcttMC 1 9/j^NOx *5*ktH* 
[0 0 19] — ^(D^^NOx "RiKitTcttaS 1 9 — 
ckoSN** (ciiH2^b*>3&»SJ: 5I:*1ohc, co 
2 " XfiO z -^^LT^b-ltL^ibtt^) 0 ^£A 

HSI3 (B) fC^^^^ct 9(CHC, 

P tco^®±(cN0 2 as#ftL/jK/j^£Rttfflj&»6>* 

[0 0 2 0] Hiortll^B8^ttft*^JE<Jv^T«»i« 

T A U = T B • KK • (AF S/AFT) 
r^T'TBHl*IMM^, KKfiMjE«». AF 
SttStt^JSlt (=14. 6) , AFTttB«SJ»H:«r 
50 ^tL^*U-CV^5o ^«5|U|- p f^0#r«1TB^^3 
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5 <D Jc &MftPft**i*m TNfc o T ^ «> |g» K J; 9 # # 

W;ttf*HAfif**i-»Affi**G a RXfmm&fe&N 

[0 0 2 1 J ttjEffiftKKUSflliEfE^HIftMlEffift, 

Lit i> W0*> «9 . ffljEf SMMSftv > £ # la* l . 
o icflif* £ @ *f £SJ*; A f t M$MM 3Pr?mm 

Ox RjKXTGftMKl 9^WH£A#«©£*MtWS«lt*: 
tttl/^ 0 AFT>AFS(7)t#MNOx BS/^jStc 
tttt 1 9 ~0>«A#«<&ffiJ»Jtas !J - vfcfc & , A F T 
<AFS(Dt§r(CfiNOx K*S5cttiK 1 9 -^<^»fEA* 

[0022] mi <Dftmmmx*&mi%mifcm. rnm-^rn 
tt a f t ^flx.u«HacKfl»cjs ct^b^y- 

>»AFL OAFS) KittttSjfc*. t^oT, « 
Hl3&»6#HJ**t5NOx tf*NOx KKSSTcttfflE 1 9 
^Sx.P>tvSwi:(c/ t e5o NOx BUKilxtt 

Il9WNO)( fffiK«*tCtt|R#^fc50-CNOx RjK 
S5cMttl 9(DNOx nWMMf-m^ir SiTHeNOx ft 
KaiTcMslKl 9^P>NOx £»aj£i£5i&K#fc5o * 
:"C^iIiit'li, NOx ®K5l5cftfejKl 9 1-BfjK* 
ixti/^NOx CcONOx IfjKfij&^a&^tf) 

»1 9^<D«A#*a>ffi«Jt*r— «Ptt*-y 3>*-fc:«J0» 
x., -ttUCfcflNOx ftjK5S7ctt«l 9f*J(c:^x.ib*vC 
v^NOx *JctBLTiS7n-rs J: 9tcL"CV>-5 0 gp*>, N 
Ox RJRStcMIKI 9teNOx &»tth il7n^"-<# <t 

# *cr± a ajffliBit a f t is— y - >-as«&jt a f l 

T^b y ^^«SJtAFR(C«J?)Slx.bixSo 
[00 2 3] H4ttB*ffl«WtAFT*ry 3/^(C«J?)«| 
x.fci:#<DNOx »jK31Sf!*jKl 9^<0SfcA#*t<0^1IR 

jtAF i at/atm#«<offl«itAFooacfb«r«B»tt»ii 

*H-|I8MS*-C*>S 0 Bl4^B*na(C*3V>XNOx RjK 
3l7cft!fc^l 9(DNOx iJcffl. ilTcflFfflSrBB^-r^^-efe 
5t^J»fStb6t, iS^JtAFT^y y^-gS«SltA 
FRfCftf+T»**CfiT*L«&fe*L, *rO*£JH»eAi*» 
ffiKRttAF lX05«fEttl»«SMSitAFO35SffiTi-S. 
[0 0 2 4] WPlBbift5t«A#*ffi«JtA 

f i #si*ffl«Jtfcfc»K ^v>r*y ^^tc^5o fin^>> 
y-^-C*<*S. w<oi:*«ffl»*381RJtAF 
Ott«tfaiiffiJBJtAFTjCji«fSixS 0 :*lttitA* 
*ffl*8JtAF I^y-yC4<45^NOx ®i««7ctt 
^19(7^NOx jftm, »5c^«iS*K«I*C«r*i9. NO 
x tytMMytf&MiX 9|*9lC;fcV>THC, COtNOx , O 

^ liii^f it A F 0^t)f /j^Vp «9 y 
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[0025] mmc ktezkffimmfmttgiitA 

FO^y ^^(c^«9, ^V>r*y ^^BttAFRfC— & 
NOx , O2 fc&k A,kt£< ftofcfctfMCHC, CO^ 
cliNOx ttffl, SB£flUlias*T LfcemtflS: irs&s 
[0 0 2 6] tCt, SCtB#«S*8JtAFO^y y^«C 

^oTt^ttcnas^itAFT^ai^tcy-^^it 

«SJtAFO*sy :y^fCftofc«tCfcB«£«&JtAFT£ 
y y^-ffl«tt:AFR*c|t»Lfe»-&*r^L-C*59, 

*^«sjtAF i a*y — >x-t£<t£<>xfrbm&w%&m 

fcb/jsy y^(c/j:5*"C<oaiSH#BBET{c:*5V^T, NOx 
RjR»7cAbKi 9<7>NOx ftrffi, 515c^3&s*JtW»cfT 

[0 0 2 71 NOx R*«7cttJRl 9 0>NOx St 

20 x RiKSTcMKl 9(CgfcAi-5NOx &<Ofg®ffiteNO 

x ffjKS4:*Lrv^o t:-e*S»i«'ett, nox 
RjKtTcMIKl 9^W4^^^t?^A-rSNOx 1Q 
N&Jfttf), rcONOx iQN^aHtSQNmS* 

k;h,tf:IS:£ffi:J: 9 t*S<4ofci*icNO« RiKaiTc 
««l 9(7)NOx Scfcih »5£ftUS*BB*fr*-SJ:5fc:LT 

[0 0 2 8] NOx RjKilTuftfeJIC 1 9 Srftffl 

t^CotiTNOx «jKS5u««Cl 9^kt, -tott 
fNOx R»«7ctt8£l 9 ON Ox IfjK^ffl^lSTi- 
50 So- NOx RMSTcltbttl 9rtWNOx RrJKJt^ ■ 

W<45l:otiTNOx ijcttJ, »7cf^ffl^ifiai*l»IB 

3&««<*S. lot, ±xEOSig«F|B]ET^«)^*b 

*bfc*IM(REFJ:9t,«<ftofci:ft|cttNOx RJR 

[0 0 2 9] ■UTifi^fcJ: 9(-SifiB*ME 

TtiNOx RjKa5cjttjfflCl 9(7)NOx «c£ti, ilTcf^fflBf 
XtiNOx «cm, S5cf^ffiDHft6i«^43(t6ttHS<EttA 
XfiNOx "MlxMll 9^1(c^i:-CtlL9 
40 5 0 r<^CtJcov^Tia5XO^ia6 4:#fiabTf¥lBe{cIft 
W-f% 0 NOx «JKi»5cttaEl 9(ONOx ilTcf^ 
ffl?r 2 fT9^< S«2SJKitAFT^y yf^MAFR^ 
oSi^ffl^tt^iifcttONOx RMStcMKi 9 
cONOx Rr^fi, tO'(cE7U«16WNOx R/Kfi 
TcjteJSl 9Wtt*»jK*Sr*tt*nSQNR, SQOX 
R<hL, NOx RjKiS5ctt«El 9 ^w«cASN»co^«Slt; 

af i —><Di£mfrb v —>-xK\<^micty*) wt> 
vtzkz (DmMumRxfp&A&^m&^th^tiT c r , 

GaR^U NOx ikm. il7c{^B#lC^ottS D 
50 m\£*AFTRk1rZ>k, MS (A) (iTCRtW 



-5- 



9 

ROET£<DB!«£\ B5 (B) fiSQNRtSifl^WE 
T^lff^, 15 (C) tt:AFRR<!;gigH#|8]ET£ 
<OBB««r, ID 6 (A) !4GaR4:ft«l*mET*0>BB« 
H6 (B) ttSQOXRi:fiia«PPflETi:OB8«* 

[0 0 3 0] HI 5 (A) /j^to5J:9i:, a«B#PflE 
T JittflEffiS T C R dSfit ^tlCttTCR #(6; </^o 
tbTK MjK&KTCR^nv^#^MtTCR^ 
Jt<45otitfi<45o rtbteNOx fftMEil5cttjKl 
9 CON Ox M^^WfiSCMlTi3^ NOx 

^Siftffl, ai7ci"-<tNOx 
< ttSfcaC>*caili»|HET*s«< ft5fca&T-£>£<>:#;t 

[0 0 3 1] HI 5 (B) /j^^5J:^;, Sifi 

B^BETIiNOx ItfKiSQNR^I < ftS^OjxX 

t^NOx *5^*^aifiB#WET*Sft< ft 

6fc#Tfc5£#;t£>jftT^5o HI5 (C) 

e>*?36»5J:5*i:, aa#IBETtty yf^WAFRR 

/h£<ft£lco;h/tNOx fSjKa^cftfclKl 9{:fWI 
[0 0 3 2] ID 6 (A) ^b^SJ:? fC, j£ 

mm m e t h» Affl**G aR^<*5 cotiti < 

atTcttffltl 9JC*fifcB#Wa^:»9(cWt&*tL5HC, CO 

me (B) 3ft»fo*>3&^J:5Jc, Si^mETliRXIi'l 
tSQ0XR^^<45(CotlTfi<45 0 rtbtt»* 
ft 6lCO;h,-t\ NOx 3»a, aKcflsfflKHfc 

ffl$*i5rt4<i-S^ti5HC l COS/^ii^:i-57t 

[0 0 3 3] rco«t 5tcSia'B#Pfl«^«jL5-5o 
T, NOx «A*ailHtSQN3&SKffi||[J:l9t*#<* 
ofc<!r^?C^tNOx (RiKitTGttfll 1 9ON0x #c 

REFJ:na<4ofc^^;^NOx K/KSTctt 
IK l 9 <D£<tm&y< <fcflk:*:#<fto*:£ 

[00 3 4] JbiiiCO T CR, SQNR, AFR 

R, GaR, SQOXRjcS<5#jgig«FBBETSrtSlE 
U MiE«©fta«FlBCETASaUlM|[REFJ:9 t«< 

fto/ct^t-NOx fa/EBaTcftfejst i 9o*fbfl[^v^stt 

5tK ^ V > J: 19 fc 7C ft < ft o fc £ « »r i" 5 <fc 5 f - L T l > 
6o AfttWctt, »]Eft<Daa«p|BCETW:3S:*(cJ:9 

[00 3 5] 

C E T = E T • KT • KN • KR • KG • KOX 
wC-CKTtt*JIHa**|jE«», KNUNOx Silil 
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jEAMR. KRIjy y^3g«Jt*|jE«*, KG(i«A2Sft 

tt^5o ««E?a*ffliE««KTfi|g7 (A) (Cx^^tb 
5 J: 9 M % filfe^^STCR^ig:V^#t<lliTCR^(g;< 
ft 5onr^:# < ft <9 , MKffiLftT C R#i«V^ # mt± 
TCRiS»<45otiT*#<45 0 CwMjEtRRKT 
filH7 (A) IC^fvi/^X'f^ROMS 2f*9(ClE 

[0 0 3 6] NOx »**MiE«*KNJ±ll7 (B) 
70 tj*£*l£J: NOx PfltSQNR^#<45C 

otvr/h£<ft£ 0 rottE«»KN«BI7 (B) tc^ 

y^«JtffliE«*KRtt!2|7 (c) K^SnSJ; 5 
tc, y y^IJtAFRR/jvh$<45lcoiit^:#< 
ft5o C<Dl«iE«SftKRfiEI7 (C) t^i-^s/^O^ 

[0 0 3 7] ®A£«*ffijE«»KGfiEI8 (A) (C^ 
£tiZ>£y\c y iA^iG a R/j^< 45lcotit± 
£<ft5 0 w(^MiE«SSkKGttia8 (A) tC^-T-ey^ 

MjE«»KOXttg|8 (B) lc^£;ft,-5J; K*fr 
liSQOXR^<46l:otlT/J>^<4^ 
jE«*KGfiEI8 (B) |:^7^*WROM 

[0 0 3 8] ^<DJ:5«c*|]E«^aiW»IBCET«rfflv^ 
9NOx 5RjKS7C«j«l 9cD#fbffi3^£IE 

7 7^iNOx RKStcMIKI 9 CON Ox J&frffi, iiTctfs 

^t-^t^^s i tcii^, y — >-2g*»jtAFL*s*a 

ASMGa, WBIIlHltefBcN. B«ffi*JtAFT*sy — 
^ffi»Jt A F L [Z^f] K) 5>ixT}&»fe ^«FlHOBB* £ L 
T^#>^£><b*XT^5 0 S<^T5'^5 2t*liI6DAF 

[0 0 3 9] jR< ^7" 3-Cfi*ffiB*M^fct)Jc:N 
Ox pMjItcWI 9«At5NOx iQN^Itb^ 
tu5o »t£«FPfl^^:0(OflcANOx iQNlMA^f 
G a ft^(CO^tT^< ft v , MIBBlBniBftN^iC< 

ft5tCOttT^< ft5tfrt\ ^J^MA^lGaM 
«BlllH]te»N{cS<5V >T*ffiH*Pp1 ^ ft <0 (DM AN Ox fi 
QN$r^:i65C^^-e#5o ^7^5 4ff«A 

NOx SfllffMSQN/j^tii^nS (SQN=SQN + 

qn) o gg< ^^^^5 5 "eii^W^fcOCSMi 
50 ^^>#ai$tt5»*ffl:Qox*s3S[ffisn6o *ffli*nna 
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tz <0 <7>#fcHtt*4Q O X WR A^fiG a <t£Z>\Z 

*t«SlSQOX^gUi$^ (SQOX=SQOX 
+ QOX) 0 C^SNffl»3SSaJHBSQOXtt = 5cftfcjK 
1 7MNOx «»«5cttJ&l 9rttCf?»*tb-Cl^» 

[0 0 4 0]^<^fy7 P 5 7T1j:lANOx till 

*s«aij**bS Q sqn^s i<nt$i l azmm-y-'< ?/i<$: 

^T-T5o w*U£*J-L SQN>S10it MfiftV 

>^5 8tCit^ % NOx KaKil7C*b«Cl 9<75NOx tt 

7 7^ty hS^5„ M<^T77°60T1iy 7 

ttf»Aa«Ga, *HIeMi5»N, ttIE«<0&3&l9m 

6 lT1ir<7)i^(7)jjlANOx *8UHeSQN^SNOx 
»**SQNRi:LriB«*n, »ttlt»*flt)ttt S Q 
OX/«iifIiSQOXRt LTIEti^n^o ^ 
f^7 P 6 2T1iSQNMSQOX^^')r^^ 0 ft 

[004 1] 77^ty h^frfc^fCteX^y:^ 
0/j^^^^7°6 3fCil^ a«fflJ(SJtAFT*S— 3£|t 
a»t»>*iX5 (AFT = AFT - a ) 0 i<Xf-7 
^6 4-CfiB«^J»ltAFT36Sy ^f^iltAFRJ:^ 
t /h $ V ^5a»*SW5IJ £ *t3 0 A F T ^ A F R (7) t ^ (C 
tt^S-^-f * Sl'&ffeT~f~&o A F T < A F R (D t $ fdtt 
RV^75//6 5 Kit*, AFT^AFR(C-atL 

A F A F L /j^^^r Lfe ^^T'AF 

AFT/j5AFL(cM^tl6 0 

[0 0 4 2] fc*5, NOx S»K«7Gtt 

119(7)NOx jStc, ttffifWflfrfT? fc«>«CNOx RjK 

5» ^(7)^ % I I^llt A F T /jJ y - y^Itb A F L 
1) - h WL'> £ Mb ftXfrb* S £>' ] J — it A F L K M 

$tL5*"eisa7c#JW^ffl«Fi:i^9 w£tcfc£ 0 (Hi 

[0 0 4 3] Hi l£#JKhh3<^ 
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^777 1 icit^, sfcA»»ffi«sjtAF 1 asy-v-e 

*>5/j»5^S*|J«"J*tL5 0 AF I > 1 4. 8(7) 

i#l:y-yt«Br^ AFIgM. sottteiy 
->T*^V^flJ©T^^5o A F I ^ 5 y — l/(D hi # (Cfi&l 
3!iM ^/P^^Tf^o AFl^y-yt^^^Cli 

T^AiM^ltAF I #sy ^- ^-ck5a»5A»as«j8US 
70 tU5o HM(Hl<7)^^ih-< ^ jsv^X A F I y — l/<Dk 

hp^af i ~^o#ffia>p>a>b y— v-o*v*jr 

IBfcffl 0 #*>o *: * # KteftV*-?;*? 1 ^7 3 icii^., 
^cot t^SfiSTC^TCRi: Lt, SASSllG 
a fcG a R £ LTlElt £*L<5 e ft V^T^-r y ^ 7 4 Kit 

[0 0 4 4] ^y-fl 4T'ttSaaB#PflET^i^t^ 

20 AFO<l4. 40t#lcy -x^i:«»r*ix, AF 

0^14. 4<ok£\c}) y^x^^tmmztiZo AF 

0# y ^T*&V * £ # fc lift v *T?Mf31M * /u^HTf 

5o ^tiic^L, AFo/jjy v*5-<nt ticiiftv^*^ 

^7 P 7 6(Cl^ r^i^^'Jyf^iltAFR/pAF 
RR<h LTlSti^fl^o l^<^f^7 , 7 7T1i77^ 

[0 0 4 5] IU1 2Sr#fiB-*-5£, tfXT-yT^S Of 
JO fii 7 (A) 0-ry^fe«jBtffl«*|jE«*KT*SJ|[a 
^tl5o Wt< XT yZfB 1 -CttEl 7 (B) c7)^^^ p /j%f > 
NOx Rfi«affiiE«ftKN^Kffl$tL, 8<^ry7"8 
2TfiH8 (B) W-r2x^6»*»jR**tiE«*KO 
X^IfflSixSo Xfy^8 3T*JilH7 (C) 

X^^8 4TMi[U8 (A) 0^^^bKAffi*«MiE 

/c^i^Bf r«1 C E T ^S£±J £ *X3 ( C E T = E T • K T • 
KN • KOX • KR - KG) 0 Wt< ^Ty^S 6f(±i 
40 ]ESix^:ftiS«FMCET*sSflSfii[REF J: 9 Vh£Wj> 
S^SipJglJ Stt5 0 CET<REF<7)tt tdliftl >W 
7^8 7Ci^ ^i!4 5^«H3:L4?)?>ix5o 
w men L C E T ^ R E F CO t % (Cttftl ^t^7 y 78 

[0 0 4 6] St/il l«:#flgt5t, i<^7^/7 

9-cttajB«FWETas^yr*ttSo Hi 3ttj»^pft«- 
0#p B yrAu<7)fiL££i/u-- ^>^^ur^5o ^^/i — ^> 
\t^^htitc^^mom^^{z^^x^n^ 

50 ««*JtB*IHTB3ftS»ttlSn'B. K<^^y^9 1 "Cfi 
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PgWH#raTAU^IStb$tb-5 (TAU = TB • KK • A 
FS/AFT) 0 ±IOiliIt*|j:, TCR, SQN 
R, AFRR, G a R, S QO X R Clg^tffi^B^E 
T^fflZELri/>^ 0 LfaLKfcb. TCR, SQNR, 
AFRR, GaR, SQOXRCl^SMRE 

[0 0 4 7] 114 *cS"J<z>|li6jB«&^i- 0 Hi 1 4 (73 
HMMBttNOx RjRS5ctt«tl 9±ac(7)*««l 8lc£ 

ttBBJrflMKrWcLT^So »LM*«lS«JtAF I # y 

sKm#*^«sjtAFot>y— is<D$mfrhv—^x- 

4v«||fcfl9#M. fiP*>> SIEA»ftS«SJtAF l<o 
Kffctt«tH#«ffl*Jt A F O £;*£fcB-r 5 d £ Jc J; «9 £a£ 
Cfc#-C*5. ^CT^HSffittliNOx P^i^ilTt:^ 
ttl 9 ±««>ffl«Jfc-fe L, NOx KJKStcM 
119 TSlEO^JRJtir 4 l Id J: 9 «EA»*^j»Jt A 

f i ^ y - y - ^ tot 

[0 0 4 8] ±^Lfc«t9(-, «Biate#tffixf± 

NOx K(Ba7c»j»l 9<D#tJi^i6C-cSiB^IHETtt 

Kt5iili*t*i^5^i:l-ft5. tot, IHC^t 
IIB«il*5l*5«ai*IBET*rit«"*-^ttfNOx ®«3&5g« 
tttl 9^>*{bft^^«rjE«Hc*iJ»f-etSw £tc*6 0 -t 

ftfefflEi 9<o«ffl3fts^*3e*&nfcKStt*"C*>Si*<Z) - 
HiMlET^S^^TNOx RjRXTcttltKl 9<D£ik 

WBttttXIiNOx KKStcMMEi 9 ott«*SRe*M 
T'ftV^^tcttNOx »jEi!5ctt8El 9<7>*fbfl^V^ 

[0 0 4 9] Mcftma^ tti^TCRW;^;?) 
n^cHS:^ISP^«c:fe<9, 3&»oNOxjr?Jfc*SQNRj&*T 

iGa Rfc^ftfcfrbtlittRfeffofflft^fry , A>oK5R 
Pt^S S Q O X R j&^#>£#> ^n^cR^ffifflrttr 5 £ 
NOx ft«ai5cMttl 9 0*{b*#v^W»S 

[0 0 5 0] Hi 5ltfISW;fcit6»F 0 lET 

jb\ **3»ffi«jc:*3v^'bia9&a 5 ia 1 o(ot$w@ 
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»B»W«FWTAUco3*a/u— ^-^ir^tTSixS. Hi 

9 ft*? V £;h,T^5£#Ktt&v^*^:y7'i 7 ltc 
at^, WA#«ffl«SJtA f i as y - vefcsd^^ipj 
su^*T/So ot^*^ tseasN«^«8itAFo> i 4. 8^ 

£#lcy — :/£#ijrr£;ft. AFO^ 1 4. 80<t^tcy 
— ^-C^v^*iJWr$ttS 0 AFi^y-y(0^#[cM 

Selves y 7*1 7 2tCi§^ x ffflEI<D««iM*/MC*3 

v^TfflASm^JtAF i # y -y-efe5/j^^» 

^#{c«9cv^^-ry^i 7 3\zm^, ^<nt$<nf&m 
aSTClJSTCRt IT, P^A^lGa/jiGa Rtt 
T3E« ftV^^yT'l 7 4l£itfr 0 buIe]^ 

JliM ^/MCio^TAF I /j-y ~>-T*&V 7" 
y7 P l 7 4{Cv J tV7 P t5o 

[0 0 5 1] ^f^/l 7 4-etttta#IBET*Sl»t 

tl\ AFO<14. 4<Di:#^y y^WWStb, A F 
0^14. 4<Dt%KV y^-T**V^*lJWr$ttSo AF 
O^y y^-T?*V^#lCli*V^"Cftia[*-f ^/^^Tf 
So r*UC#U AFO^yyfOt#(C(i^Wf 
^/7 P 1 7 6lCil3^ ^Wtfwyyf^ltAFR^A 
FRRi UTIStt^tLSo IHK 7 7T*fi7 7 

^ASy-fey h^^t, ^c< ^77^1 7 8-CfilK] 1 

30 [0 0 5 2] lUl 6Sr#ffii"Si:, ^T7>^^7 P 1 8 0 
T-ISfefeg£*&arr C R3ftSR3EJBHrt*c*>S3&*5*^*UgiJ4 
^ 5o TCR ti-tZTzmm ftlCfrZhZiatrX^^T'^T y 
/18 1ICil^ NOx Pt/^S SQNR /j^^il^H 
*>S^5^ds*JS"JSix5o SQNR/^|5Irticfc5 

O X R J&SR^tefflrt (C^>5 *»5A»*S«39'J S ft^o S Q O 
XR/j^^S5ia^{ l lfe6i:^(cH^V>T*^^^7 ,, l 8 3 
tcii^, y t/^J»ltAFRR*SR£ttHrt«C*>5^5 
^«|J^5. A F R R#R£|fiHrtfc:*>a t 
^0 ftV^^7 L y7 P l 8 4tCil^., KA^fGaR^S 
J6fflrt*-*>S^^*Si|£|JSiJStt5o Ga R^RSJBfflrt 
(Cfe6<t t(Cfi*V>r^^^7 P l 8 5(Cif^ jSia^PRQ 

El^REF^^^^fi^l^T^r-^T^l 8 6 
i/T^l4 SdM^tt-frU^bttSo CltUcStLET^R 
EFC0^^{Cfi^V>r-X^^/7 P l 8 7}Cif^ % ^Tjt^g 
4 5^^lh-^Ui6b^t6o — TCR, SQNR, S 
QOXR, AFRR, G a RW H^f ^-O^^ 
^H^M-fc6i:#tCt > X^^7 P l 8 7tCiitP 0 
JO [0 0 5 3] ^T^HIl 5Sr#it5i:, ^< X^^/7 P 1 
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7 9TligiflB*IWETaS* iiT^Wo citt^-cy^r 
%<D&m\t&l) y^iz-tzztizl:*)^ NOx iR/KStc 

j; 9 (cur fcjci^o r^m-g*, mjtmt LTMt(Wy 

[0 0 5 4] £fc, C^-C5di-<T#fe^MBffi«-Ctt. 
NOx ftjRSTcMMCl 9^0>«A»*OfflJRJfcAF I d« 

tt«B^ w*)Wt>^tctz «rSjfip*m e t a>M*Mffin £ -r 

6rHT^5o AFK14. 4 

£1- >; y^-fcWWStt, AF I > 1 4. 4 

[0 0 5 5] 

[»9l0>aMM NOx »jK3t7C«8«to*<fcA-frv^*:iE» 

[Hi] rt«WM^±flcH"C*>6. 

[12] ««a3&*6#HlSttS#ft*<Oft*Wftri£»<0 

[13] NOx RKStcMIK^NOx «3Bcm • iSTcf^ffl 
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